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direction in the collisions which charge the molecule, the
collisions must be collisions of the particle with an electron,
and not with the part of the molecule which furnishes
any appreciable part of its mass. Now if a mass Mj moving
with a velocity V comes into collision with a mass M2 at rest
the maximum amount of kinetic energy which can be
communicated to M2 is

4MXM2      ^ T

where T is the kinetic energy of Mx before the collision. If
Mj is the mass of a particle in the positive rays, M2 that of
an electron, Mx will be large compared with M2, so that the
maximum kinetic energy that can be given to the electron is

and is thus equal to the kinetic energy of an electron
moving with twice the velocity of the particle. Thus if
the work required to tear an electron from a molecule of
hydrogen is measured by 11 volts, which is equivalent to the
kinetic energy of an electron moving with a velocity of 2 X IO8
cm./sec., a moving atom or molecule could not under the
most favourable circumstances eject the electron if its
velocity were less than io8 cm./sec. In the preceding
investigation we have supposed that the electron was free;
the result will be modified to some extent if the electron is
bound by forces to the massive part of the atom. Indeed,
if these forces were infinitely strong the effective mass of the
electron might be that of the molecule, and a larger amount
of energy might be transferred from the particle to it and
the molecule; these collisions would, however, be more akin
to those which produce absorption, than to those which
produce loss or gain of charge.

The case we have considered is that of the loss of charge from the particle.
